The relation between the size of the balloon used for dilatation of the pulmonary valve and the extent of relief of pulmonary stenosis both immediately after and at intermediate term follow up was studied. Sixty four balloon dilatation procedures in 56 patients were divided into group 1-12 in which the ratio of the diameter of the balloon to that of the pulmonary annulus was < 1 -0-and group 2-52 in which the ratio was > 1 0. Both groups had similar mean (SD) pressure drops across the pulmonary valve before dilatation. Immediately after dilatation there was a significant reduction in the pulmonary valve gradient in both group 1 (843 (39 2) (20-8 (18-5) mm Hg) than in group 1 (75-0 (49-4) mm Hg), suggesting that restenosis was more common after dilatation with small balloons. These data suggest that although the immediate results with either small or large balloons are good, balloons that are larger than the pulmonary valve annulus produce more sustained relief of pulmonary stenosis. Further analysis within the group treated with larger balloons showed that the subgroup with a balloon/annulus ratio of 1-01-1 -2 had more recurrences of stenosis (need for repeat balloon dilatation and larger number of patients with residual pulmonary valve gradients > 30 mm Hg) than subgroups with balloon/annulus ratios for diameters of 1 21-1 41, > 1-41, and > 1-5, in which there were no recurrences. Balloons that were > 1-5 times the size of the pulmonary valve annulus had no additional advantage over the other subgroups, namely, 1-21-1-4 and > 1-41.
In a previous study I reported on the relation between the size of the balloon used for balloon dilatation of the pulmonary valve and the degree of relief of pulmonary stenosis and I concluded that although the immediate results of dilatation are similar with both small and large balloons, balloons that are larger than the pulmonary valve annulus seem to produce more sustained relief of pulmonary stenosis on follow up.' Therefore, I recommended balloons that were larger than the pulmonary valve annulus for balloon dilatation of the pulmonary
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Accepted for publication 2 August 1988 valve. Radtke et al reported similar relation between ballon size and the immediate results of dilatation. 2 In view ofthe damage to the right ventricular outflow tract when balloons larger than [1] [2] [3] [4] [5] times the size of the pulmonary valve annulus were used,' a balloon diameter to annulus diameter ratio of 1-2-1-4 was recommended. 22Tis was an arbitrary recommendation without specific supporting data. I attempted to break down the group treated with large balloons into subgroups with various balloon/annulus ratios where D, and D2 are the diameters of the balloons used.
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Balloon dilatation procedures were divided into two groups, based on the ratio between the balloon size and the size of the pulmonary valve annulus: group 1 with ratio of < l 0 and group 2 with ratio of > l 0. Group 2 was further subdivided into 2a, ratio of l-Ol to 1-2; 2b, 121 to 14; 2c, > 141; and 2d, > 1-5.
Follow up catheterisation was performed in 36 of 56 patients or 39 ofthe 64 dilatation procedures six to 34 months (mean 10-6 (SD) (6-7) months) after balloon dilatation. The cardiac index (mean (SD)) was obtained by a thermodilution technique in 33 patients and by the Fick method in the remaining patients. There was no difference (p > 0 l) between the cardiac index before dilatation (3-18 (0-84) 1/min/m2) and that measured immediately after dilatation (3-16 (0-68) I/min/m2) or at follow up (3-51 (0 8) I/min/m2).
I used a two tailed Student's t test to compare data between groups and data obtained before and after dilatation. The Bonferroni correction9 was applied when multiple comparisons were made. Frequency distributions were compared by the x2 test. The level of statistical significance was set at p < 0 05.
Results
There was a total of 64 balloon dilatation procedures in 56 patients; intennediate term follow up was available in 36 patients. In group 1, (12 dilatations), the mean (SD) balloon/annulus ratio was 0-89 (0-08) (range, 0-76-1 -0); in group 2 (56 dilatations) the ratio was 131 (Ol9) (range, 1-01-18). The peak systolic pressure gradients across the pulmonary valve before Group I (n = 7) 4 6 Group 2a (n = 13) 1 2 Group 2b (n = 9) 0 0 Group 2c (n = 9) 0 0 n = number of patients with intermediate term follow up catheterisation.
had none (p < 0-005). Group 1 with balloon/annulus ratio < 1 0 had the worst results (table) . Finally, the results of balloon dilatation ofpatients with balloon/annulus ratios > 1-5 (group 2d, nine patients) were examined (because balloons as large as these are reported to damage the right ventricular outflow tract3 and were compared with group 2b (balloon/annulus ratio, 1-21-1-4) to see whether there is any advantage in using these oversized balloons (fig 4) . The right ventricular systolic pressures (98-0 (27 1) v 99-0 (36-9) mm Hg, p > 0 1) and pulmonary valvar gradients (80-7 (28 6) v 82-1 (37-4) mm Hg, p > 01) were similar in both groups. Residual pulmonary valvar gradients immediately after dilatation (19-2 (13-3) v 27-8 (13-3), p > 0 1) and on follow up (14-9 (7T7) v 14-0 ( 5 6 
